The TIGRE Gamma-Ray Telescope T Figure 1 , features multilayers of silicon strip detectors (SSD) as both the Compton converter and recoil electron tracker. Double-sided SSDs provide submillimeter x and y spatial resolutions as the recoil electron is tracked through successive layers until it is fully absorbed. Position sensitive Ge and/or CdZnTe detectors are used as a calorimeter for the scattered photons and electron-positron pairs. CsI(Tl)-Photodiode detector arrays on the bottom and sides serve as a low energy gamma-ray shield. This is important at energies below 1 MeV where up-down discrimination of gamma-rays cannot be determined. The shield also serves as a Compton suppressor for gamma rays leaving the Ge and/or CdZnTe. The CsI(Tl) arrays serve the dual purpose of a calorimeter for large scatter angle events as well as of a shield. This is particularly important for polarization measurements below 2 MeV. A particle anticoincidence plastic scintillator surrounds the entire sensitive material. Gamma ray pair events are also detected in the traditional manner by tracking the electron and positron individually through successive layers of silicon strip detectors until at least one particle or annihilation photon exits and Si detectors while the insert in the figure shows the calibration results for a single strip of a single detector. In a double scatter (Compton telescope) configuration, the wide range of scatter angles provides an equally wide range of energy losses in the Si. The true Si energy loss is determined from the measured Ge energy of the scattered gamma-ray and the source gamma-ray energy. This is compared to the measured Si energy thereby producing a calibration curve for each strip. A
137
Cs energy spectrum obtained by this method is shown in Figure 3 . The measured energy resolution is 10.8 keV (l<j) or 3.8%. This resolution will improve with the new 10 cm x 10 cm Si detectors and low noise IDE-AS TA-1 chips with their trigger capability. Figure 4 shows a nearly completed Si detector board containing a 10 cm x 10 cm double-sided 300^ thick Si detector with one TA-1 hybrid wire-bonded to the 128 ohmic strips and one wire-bonded to the 128 junction strips. The hybrid consists of a custom ceramic carrier and a TA-1 chip. Figure 5 shows the shaper output signal (top curve) and the trigger for a test calibration pulse on a single channel. Figure 6 shows the gain, pedestal and noise for all 256 channels of the two TA-1 chips. The noise specification for this chip should allow us to achieve 1.1 keV (la, 318 ENC) energy resolution. For 0.5 MeV electrons, where the total charge collected is 140,000 e in three layers, the energy resolution should be 1.9 keV (la). Simulation: We have modeled the TIGRE instrument described above with the general-purpose MCNP code developed at LANL. Energy resolutions for each individual Si and Ge detector element are taken as a conervative 3 keV (la) and 1 keV (la), respectively. No CdZnTe was used in the simulation. 
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